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Abstract
Myositis ossificans (MO) is a benign heterotopic bone
formation within muscle or soft tissue that is predom-
inantly initiated by trauma. The diagnostic challenge is
to distinguish it from bone and soft tissue malignancies.
The most common location of MO is the muscles of the
thigh and the upper arm, whereas the neck is only rarely
involved. A broad range of theories about the etiology of
MO exists in the literature, but minor or major trauma
can be found in almost every instance. We present a
patient in which additional hybrid imaging with single-
photon emission tomography (SPECT) and computed
tomography helped to confirm the diagnosis of MO in
the paraspinal cervical muscles.
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Case Report
A 33-year-old female presented at our institution with a
history of cervical pain for several weeks. Right-sided
neck pain initially started after heavy physical activity
and even increased after chiropractic manipulation of
the neck. At clinical examination she presented with
local tenderness of the right paraspinal cervical area. An
MRI already arranged by the family doctor showed a
8 · 3 · 4 cm oval-shaped intramuscular lesion in the
right lateral neck with surrounding soft-tissue edema
(Figure 1). No plain X-ray studies were performed. The
histological examination of a CT-guided core needle
biopsy showed a myxoid, mesenchymal spindle-cell le-
sion with formation of immature and mature woven
bone trabeculae without cellular atypia, consistent with
heterotopic ossification (Figure 2). There was no lace-
like osteoid, and the lesion revealed a clear-cut zonation
pattern with central immature and peripheral mature
areas (Figures 3, 4). Therefore, it was deemed that, in
conjunction with the clinical and radiological findings,
the CT-guided and therefore representative core needle
biopsy provided no histological evidence of a malignant
tumor. The CT itself had already revealed a peripheral
rim calcification around the lesion with decreased
attenuation of the center of the mass. Both findings were
highly suspicious for MO.
To verify the diagnosis of MO, hybrid imaging with
bone scintigraphy and SPECT-CT was performed.
Scintigraphy demonstrated an increased uptake in the
right paraspinal cervical area, supposing an early stage
of MO. These findings were matched with an addi-
tional SPECT/CT (Figure 4).
Conservative treatment with nonsteroidal antin-
flammatory drugs (NSAID) led to a significant clinical
improvement in a follow-up examination after six weeks.
Because of complete remission of all clinical symptoms
after six months, we saw no indication for a follow-up CT.
Discussion
MO is a benign heterotopic bone formation in muscle
or other soft tissue. Heterotopic ossification is defined
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by the presence of lamellar bone in soft tissues [1] and
malignant transformation is rare. In most cases the MO
is locally limited as consequence of direct trauma.
Prevalence is significantly higher in males than females
[2]. Three different types of MO are described: a pro-
gressive form, an atraumatic myositis circumscripta,
and most commonly a traumatic myositis ossificans
circumscripta [3].
Many theories on the pathogenesis of traumatic
myositis ossificans exist, and there is little agreement
concerning the underlying mechanism [2, 4].
Myositis ossificans normally occurs caudal to the
clavicles. The head and neck muscles are only rarely
affected, and in this region the most commonly af-
fected sites are the muscles of mastication [5, 6]. So far,
only a few cases of MO affecting the paraspinal mus-
cles have been reported. Our case is the first one to use
hybrid imaging with SPECT and CT in one modality.
There is no consensus regarding the treatment of
MO in the literature. After a clear-cut diagnosis, our
institutional approach is primarily conservative. In
addition, several authors suggest that operative treat-
ment should only be chosen in special cases. Surgery
should be postponed as long as possible to minimize
Figure 3. Detail of peripheral woven bone trabecule showed bland
cytology of rimming osteoblasts and surrounding spindle cells. There
were no mitotic figures, and no atypical mitotic figures in particular.
H&E · 400.
Figure 4. Above: scintigraphy with increased uptake on the right
paraspinal region. Below: CT (on the left) and combined information
from CT and scintigraphy (hybrid imaging).
Figure 1. MRI, tumor of the right paraspinal muscles.
Figure 2. Histopathology of CT-guided core needle biopsy. Overview
of the center of the needle biopsy showed interwoven spindle cells
to the left with increasing organization into woven bone trabeculae
to the right. There is regular osteoblast rimming of trabeculae. PAS
· 100.
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functional disturbance and to allow spontaneous
regression. It is an option in patients with serious pain,
restricted function or involvement of neurovascular
structures. Surgical excision is the therapy of choice in
cases of unclear histology/behavior to exclude malig-
nant disease [7], but surgical excision should only be
performed after complete maturation. If excision oc-
curs earlier during the phase of high metabolic activity
there is a high risk for recurrence.
However, most importantly, myositis ossificans
must be differentiated from malignant tumors. Specif-
ically, on MRI the appearance of MO is variable and
depends on the maturity of the lesion. In the early
phase, MO has to be distinguished from a soft-tissue
sarcoma/extraskeletal osteosarcoma. Early MO is
associated with surrounding edema that is not typically
present in soft-tissue sarcoma. Edema, which is best
seen on MRI as well as on CT, may be present in other
lesions such as abscesses, rhabdomyolysis or hematoma
[8]. With a slight degree of calcification, synovial sar-
coma, rhabdomyosarcoma, and malignant fibrous his-
tiocytoma can be excluded, because these tumors can
show calcification. In early and mature MO, osteosar-
coma and chondrosarcoma should be considered.
CT can characterize the typical findings of myositis
ossificans, but it provides no information on the activity
of the lesion. The most decisive clue in the differential
diagnosis of osteosarcoma is the exquisite zonal pat-
tern of myositis ossificans, discernible in both histology
as well as imaging. Histologically, the center retains its
population of fibroblasts; however, it merges with an
adjacent intermediate zone that contains osteoblasts
that deposit ill-defined trabeculae of woven bone. The
most peripheral zone contains well-formed mineralized
trabeculae that closely resemble cancellous bone [9].
While osteosarcomas show a more ossified portion in
the center of the lesion and indefinite boundaries,
myositis ossificans is associated with an egg-shaped
peripheral appearance of calcifications and a radiolu-
cent center [3].
Concerning the metabolic activity of the lesion,
scintigraphy has a high sensitivity and produces com-
parable results to MRI [7]. Hybrid imaging combines
the high specificity and the precise anatomical infor-
mation of CT with the high sensitivity to activity of
scintigraphy.
Hybrid imaging with SPECT-CT can be a useful
tool for the management of MO. It provides state of
the art anatomical imaging with CT and the ability to
determine the lesion activity via SPECT. In cases of
planned surgical excisions, the level of metabolic
activity in SPECT may be helpful for identifying the
time for intervention.
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